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(57) Abstract: Conventionally, it 
has been difficult to produce a silicon 
semiconductor device of a silicon crystal 
completely free of transition metal 
impurities diffusing ultrafast and having 
deep impurity levels. In a method for 
gettering transition metal impurities 
dififiising in a silicon crystal ultrafast and 
having deep impurities levels, silicon is 
simultaneously doped with two kind of 
impurities, oxygen and carbon, and the 
silicon is thermally annealed. Thereby 
an impurity composite of transition metal 
impurity atoms, C, and O is precipitated 
in the silicon crystal to confine the 
transition metal impurities in the silicon 
crystal. As a result ultrafast diffusion 
of the transition metal impurities is 
prevented and the deep impurities levels 
of the transition metal impurities are 
electrically inactivated. Thus, a silicon 
semiconductor device free of influence of 
the transition metal impurities such as Co, 
Ni, Cu mixed during the silicon single 
crystal production process and Cu mixed 
during the Cu interconnection formation 
can be manufactured. 
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